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PUBLIC INTEREST STATEMENT
Public toilet signage can be confusing as the pictures depicted in such signage can be interpreted differently by different viewers. It is therefore important to explore how people interpret the signage and why they misinterpret them even though the signage have been designed by referring to certain guidelines and have been evaluated using certain tools which are concerned with the ease of understanding of the signage. However, it is not easy to collect information on viewers' perception about the signage since it cannot be easily measured. A visual analogue scale (VAS), which is still rarely used in Media or Communication Studies research, has the potential to be used to gather information about this viewers' understanding. To investigate their responses and meanings of the signage, then, we can apply the advantage of theories of visual perception (VP) and visual social semiotics (VSS).
to collect the subjective judgement of the subjects about the signage with regard to the four parameters. In addition, the integrated approach comprising the theories of VP and VSS is useful to explain the subjects' understanding of the public toilet signage and potential meanings of the signage.
Introduction
Sign systems of facilities in public places are sometimes confusing for some people which can then lead to misinterpretation and incorrect usage of such facilities. Toilet signage is one of the examples of sign system and is considered as one of the most common signage which exist in the contemporary era (Ciochetto, 2003, p. 209) . However, it is often found that toilet signage is difficult to understand indicating the message from designers of the signage cannot be easily understood by their viewers. Some studies showed that in some cases toilet signage is often confusing and unclear because of several reasons, for example, the signage contains too much information and the elements of the signage illustrates shape, colour, line, tone, and pattern which are not easy to understand. The common impact of presenting "confusing" signs was that it caused hesitation, ambivalence, and anxiety in viewers of the signs to enter and use and the toilet (Afacan & Gurel, 2015; Ng, Siu, & Chan, 2012; Johannessen, 2013; Sutherland, 2016) . Some people might ask someone before they enter toilet cubicles to verify meanings of the sign systems, for example, whether the provided pictures on the signage refers to males or females. People might understand easily the examples of pictorial signage in Figures 1 and 2 . However, for some other viewers these examples might not be easy to interpret. This might be due to the transformation of the signs from their original shapes or the depiction of non-human figures in the signage. The viewers might understand that the left sign in Figure 1 indicates an image of a woman and the right sign refers to an image of a man. They might interpret that the left sign is derived from a female human body and the right sign is from a male human body, as shown in Figure 3 . To interpret the signage in Figure 2 the viewers might differentiate male and female chickens (i.e. rooster and hen), and then apply this gender difference to define the images in this signage. When they distinguish the images of the chickens, they Adapted from "Toilet signage as effective communication" by L. Ciochetto (2003) , Visible Language, 37 (2), p. 218. might compare some important characteristics of male and female chickens, for example their heads (e.g. comb and wattle) and tails. After determining the male and female chickens, they use this knowledge to imagine the images of human, and then they recognise that the left sign refers to female and the right sign denotes male, as illustrated in Figure 4 . The images of a man and a woman in Figures 3 and 4 are some examples of human figure which are likely to arise in the human mind about male and female bodies. Apart from those examples of signage, some other pictorial signage of public toilets may be combined with words due to the issue of the effectiveness of the pictorial image per se, as mentioned by Ciochetto (2003, p. 209) . Adapted from "Toilet signage as effective communication" by L. Ciochetto (2003) , Visible Language, 37 (2), p. 218. In the interpretation process of the pictorial signage the viewers might use their knowledge and experience to make meaning the signs which are socially conditioned during the life time of the viewers (Trisnawati, 2012, pp. 107-109) . For example, they might know that the left sign in Figure 1 refers to women as, according to their knowledge, the shape of this sign refers to females, as indicated by human wearing a skirt. Our knowledge about it is socially conditioned in our society that clothes are related to gender where generally skirts tend to be worn by women (Craik, 2009, p. 140 ). However, different viewers' level of knowledge and experience influences the way they make meaning the signage which is then possible to cause misinterpretation.
Although pictorial signage of public toilets might cause misinterpretation, before placing them in public places designers of the signage have usually conducted usability testing to examine their effectiveness. Usability itself is generally concerned with the effectiveness, efficiency, and satisfaction with which specified users can achieve specified goals in particular environments. Effectiveness relates to the capability of users to perform the intended task. Efficiency refers to the total time taken by the users to carry out the task. Satisfaction of the users relates to acceptability and comfort level of the system to the users, and they prefer one system over another (ISO DIS 9241-11 in Faulkner, 2000, pp. 7-8) . In terms of the interaction between viewers and the signage, effectiveness refers to the ability of the viewers to make meaning the signage, for example, which signs in the two examples above refers to male or female. If the viewers are able to make meaning the signage for a certain time, it means they are able to accomplish the task. This refers to efficiency. When the viewers can make meaning the signage within certain time and they are considered to be convenient with them, this relates to satisfaction. It is therefore usability of the signage refers to "ease of use" of it by the viewers together with its "usefulness".
Usability of pictorial signage relates to the way the viewers make meaning the signage in a way that when they see it they also interpret its meanings. The viewers' meaning-making process of the toilet signage is considered as a visual perception (VP) process which, according to Cantor (2014, p. 1) , is a mental process involving the formation and interpretation of mental images. Mental image is the representation about something which exists in the viewers' mind. This representation is about the physical world outside the viewers. Their VP process is influenced by their knowledge and experience about the signage. Their visual knowledge and experience is what they have seen in the past. This is what Arnheim (1974, p. 48) said about "the influence of the past" where what people have seen in the past influences what they see now. Differences of VP among the viewers might due to different mental processes among them influenced by their different knowledge and experience about the signage.
Investigating VP of pictorial signage of public toilets is important as previous studies on perceptual process of visual images have not focused on pictorial signage of public toilets, in particular the signage which are depicted as human figures, and have not used a visual analogue scale (VAS) which is combined with the use of the theories of VP and visual social semiotics (VSS). Previous studies on VP, however, have focused on several aspects ranging from visual components to visual perceptual learning. In relation to visual components, the previous studies have discussed, for example, the role of colour to identify graphic symbols (Alant, Kolatsis, & Lilienfeld, 2010) , visualverbal relationships (Bloomberg, Karlan, & Lloyd, 1990) , and textual features (Hideyuki, Shunji, & Takashi, 1978) . Cultural and social aspects have also been paid attention in VP research, for example, gender stereotypes in the discourse of public educational spaces (Romera, 2015) , consumers' perception of symbols and health-related information (Carrillo, Fiszman, Lähteenmäki, & Varela, 2014) , perceptual grouping cues in artists and non-artists by viewing grids of dots (Ostrofsky, Kozbelt, & Kurylo, 2013) , and viewers' different cultural background and the perception of symbols (Chu & Martinson, 2003) . Learning process has also been mentioned in the previous studies, for example, relationships between development of children's VP and their maturity and their drawings of human picture (Canel & Yukay Yüksel, 2015) , visual reading skills of first grade students in relation to the use of fictional elements and vocabularies (Bas & Örs, 2015) , behavioural findings of visual learning with physiological and anatomical data (Ahissar & Hochstein, 2004) , and the impact of attention and perceptual grouping on statistical learning of visual shapes (Baker, Olson, & Behrmann, 2004) . In addition, some other aspects have also been paid attention in VP research, for example, its relation to reward given to viewers on space-and object-based selection (Shomstein & Johnson, 2013) .
In addition to those studies, although several studies examine toilet signage as the object of investigation, such as the studies conducted by Afacan and Gurel (2015) , Ng et al. (2012) , Johannessen (2013) , and Sutherland (2016) , no previous studies has examined viewers' VP and their perceptual differences about the pictorial signage of public toilets which are depicted as human figures using VAS. Afacan and Gurel (2015) focused on the use of toilet as a social activity and how the design of public toilet including its sign systems affects the way people use the land and participate in social life. Ng et al. (2012) concentrated on the importance of using the stereotype production method for collecting user ideas during the symbol design process to examine the influence of user factors and symbol referents on public symbol by asking the participants of the study to draw public facility symbols. Johannessen (2013) emphasised on toilet signs as graphic phenomena by highlighting the ways in which toilets are placed in the urban environment using graphic signs conducted by a corpus-based approach. Sutherland (2016) focused on symbols in public facilities, where symbols in toilet signage are one of her objects of study. Her study examined such symbols which might be difficult to understand and examined the feasibility of designing symbols that might be more effective for their viewers. Although the two last mentioned studies discussed toilet signage, the aims and methodologies of those studies are different from the study in this paper. Johannessen (2013) offered a tentative approach to corpusbased studies of graphic form which then proposed two formal systems of graphic form in public toilet signs, which are shape and enshapening. The image corpus (i.e. photographs of pictograms from the doors of public toilets) was collected by a group of university students, who were also the participants of the study who gave responses to the interpretation about the image corpus. Besides, Sutherland (2016) used qualitative methodology to discover the impact of different symbols and investigate design factors which might influence viewers' interpretation about the symbols. Data of this qualitative study were from focus groups which provided information about social contexts which might influence viewers' interpretation about the meanings of the symbols.
From the examples of previous study, it is clearly seen that those studies have not discussed VP of pictorial signage of public toilets, in particular, exploring viewers' subjective response about the signage which is believed to be able to show characteristics of the response which cannot easily be directly measured. This is an important omission because, as mentioned earlier, toilet signage is considered as one of the most common sign systems which exist in the contemporary era. Moreover, Ciochetto (2003, p. 213 ) mentioned that because of the existence of public toilets, the signage, which is commonly indicated by images of men and women, are needed as a means of identification of such facilities. Therefore, examining VP of the signage consisting of male and female images is indispensable as, according to Ciochetto (2003, p. 210) , in most culture toilets are differentiated by gender.
In the study in this paper we examined toilet signage depicted in the form of "derivative" images of men and women as these kinds of image have the potential to cause misinterpretation. We focused on this kind of toilet signage to narrow this study although toilet signage might also indicate location of the toilet, facilities in the toilet, and etcetera. Also, we used the term pictorial signage to indicate toilet signs since the object of this study is the images of men and women, even though some studies called them symbol (e.g. Shen, Woolley, & Prior, 2006; Seok-Seo et al., 2010) and icon (e.g. Wright, Lickorish, & Hull, 1990; Dormann, 1994; Ingrey, 2012; Motel, 2016; Motel & Peck, 2018) . The term symbol is commonly used to call something visual which stands for something other than itself (Hartley, 2002, p. 223) , including to call toilet signage in public places. Symbol and icon, according to Charles Sanders Peirce' categorisation of signs, together with index are the three semiotic categories which have meanings based on the things referred to by the signs. Briefly, toilet signs refer to icon if they resemble the object, which is the toilet. The signs refer to iconic function when they represent toilet users, which are men and women. Toilet signs refer to index if the signs are combined with a direct link to connect the depicted image and the location, as the object. Toilet signs might also represent facilities of activities of using toilet which relate to a symbolic function representing cultural convention and thus refers to symbol (Ciochetto, 2003, p. 209) . Although toilet signage can be icon, index, or symbol, in this paper the term pictorial signage is used to refer to toilet signs as in general the signs mainly consist of visual images which are used cross-culturally.
This study examined viewers' VP of pictorial signage of public toilets regarding the difficulty of identifying the signage, the difficulty of distinguishing toilet cubicles based on gender difference, the level of probability of error to enter the toilet cubicles with regard to gender difference, and the level of embarrassment if the viewers entered the inappropriate toilet cubicle due to their misinterpretation about the male and female images in the signage. The study also investigated visual perceptual differences between the male and female viewers about the signage. Data were collected from 36 students of Faculty of Art and Design, Institut Teknologi Bandung, Indonesia. We used a VAS to collect their responses, as subjective judgement, about the signage. Data were analysed by applying theories of VP (Arnheim, 1974) and VSS (Jewitt & Oyama, 2001; Kress & van Leeuwen, 1998) to explain subjects' perceptual processes of the signage and to reveal meanings of the signage. This study can then contribute to the current discussion of arts and humanities where communicating visually is not merely sending and receiving messages visually through certain media, but it includes people's ability to understand their surrounding to interpret meanings of the images by considering certain social and cultural contexts.
In the next section we will describe a short description of theories of VP and VSS, which is applicable to this study, followed by methods, results, and discussion of the study. The final part of this paper is conclusions including implications of the study.
Theories of VP and VSS for pictorial signage of public toilets
A combination of theories of VP and VSS are considered appropriate to examine viewers' perception of pictorial signage of public toilets since theories of VP can help us to explain a mental process involving the formation and interpretation of mental images. Also, VSS can be used to reveal meanings of visual images and to examine relevant aspects of social relations of those who participated in communication and consider production of message as a text with relevant contexts. In addition, some of the Kress and van Leeuwen's concepts of social semiotics of visual images are in line with the Arnheim's theory of VP since some of the concepts in VSS refer to the Arnheim's theory. In general, the idea of VSS relates to the Arnheim's VP about the dynamic of the visual experience of the viewers in a way that in VSS the meaning of the visual images is shaped and construed by social, cultural, and historical factors. The meaning, according to van Leeuwen (2005), is socially made and changeable through social interactions. It is therefore the integration of the theories of VP and VSS was suitable for this study since it can help us to explain experience of VP of the viewers about the pictorial signage.
The relevance of the Arnheim's theory of VP to our study is that the theory explains the fundamental ideas of visual experience where viewers' interpretation about the pictorial signage is not only about the composition of the toilet signage itself such as line, shape, and colour, but also is influenced by viewers' knowledge about the signage and its visual elements (Arnheim, 1974, p. 11) . Also, his concepts about balance, shape, light, and colour are applicable to this study because the toilet signage comprises these visual elements which interact with each other forming a visual composition of the signage.
The appropriateness of VSS in our study is due to its strength to reveal meanings of visual objects consisting of representational, interactive, and compositional meanings (Jewitt & Oyama, 2001; Kress & van Leeuwen, 1998) . The concept of representational meaning was considered appropriate for this study as this concept discusses meanings which are conveyed by element depicted. For example, the meaning of an image composition is defined by particular characteristics including colour, size, position, etc. (Jewitt & Oyama, 2001, pp. 141-145; Kress & van Leeuwen, 1998, pp. 79-118) . This concept can then help us to understand that pictorial signage of public toilets illustrates stable essences. The concept of interactive meaning was useful in this study as it can be used to explain that meanings are produced from interactions between the viewers of images and the images themselves. Relationships between the viewers and the images might be in an imaginary relation where visual elements of an image composition can be considered to invite the viewers to look at the image composition (Kress & van Leeuwen, 1998, pp. 122, 124) . This concept can then be beneficial to this study to examine how the pictorial signage relate to their viewers. The concept of compositional meaning was taken into account in this study since this concept can help us to examine how the pictorial signage, as a visual composition, is composed. For example, in a visual composition some elements can be made more eye-catching than others by means of size, colour contrast, or tonal contrast (Kress & van Leeuwen, 1998, pp. 122-124) .
Apart from their strengths, theories of VP and VSS have limitations. Some interpretation can be subjective while objective at the same time. In particular, in the application of VSS there might be difficulties in examining relationships between visual elements and the viewers (Trisnawati, 2012, p. 141) . Despite their limitations, their strengths outweigh this limitation so that theories of VP and VSS are valuable to examine the viewers' interpretation of pictorial signage as they can help us to explain perceptual process in the viewer interactions with the signage as well as revealing their potential meanings. Exploring this perceptual process can then support the results obtained from the measurement instrument (i.e. a VAS) given to the viewers of the signage in this study.
Methods
To examine the viewers' VP of pictorial signage of public toilets including visual perceptual differences among the viewers, we conducted the following experiment.
Participants
The research sample, who were the viewers of the pictorial signage, comprised a group of 36 undergraduate students of Faculty of Art and Design, Institut Teknologi Bandung, Indonesia. They were enrolled in a course on human factors in design. The 36 participants, as the subjects of the study, consisted of 15 males and 21 females, aged between 18 and 22 years (M = 19.97, SD = 0.73). Since the sample of viewers was largely homogenous, the 36 subjects were considered sufficient for this study as, according to Sarantakos (2004, pp. 170-171) , the size of the sample depends on characteristics of the whole population, and if the sample of population is homogenous, a small sample is considered sufficient. Also, the students from this faculty were assumed to have a reasonably understanding of derivative images. Their knowledge of visual subject matter would provide them the tools with which to examine their interaction with the derivative pictorial signage. The sample in this study can then provide opportunities for the researchers to focus in detail on the subjects being studied.
Design and stimuli
The experiment was based on questions about the pictorial signage on a questionnaire employed a VAS, which allowed the subjects to mark the scale ranged from 0 to 100, to know their responses about the pictorial signage (PS) depicted in Figure 5 (i.e. PS A, PS B, PS C, and PS D). The questionnaire comprised four questions which explored the level of difficulty of identifying the toilet signage, the level of difficulty of differentiating toilet cubicles based on gender difference, the level of probability of error to enter the toilet cubicle regarding gender difference, and the level of embarrassment if they entered the inappropriate toilet cubicle. These four questions were then the parameters of this study. The questions and the pictorial signage samples were considered appropriate to examine VP of pictorial signage of public toilets, including visual perceptual differences among the subjects, as the questions and the signage were considered to provide sufficient information to collect data on how they recognised the signage in public places including identifying the male and female toilet cubicles and to what extent they would enter the inappropriate toilet cubicle with regard to gender classification as well as the extent to which they would be ashamed if they entered the inappropriate toilet cubicle.
In terms of the parameters of the study, the level of difficulty of identifying the toilet signage (parameter 1), the level of difficulty of differentiating the toilet cubicle based on gender difference (parameter 2), and the level of probability of errors to enter the toilet cubicle (parameter 3) were chosen as deemed appropriate for this study since they are the visual perceptual process of the subjects, as the viewers, when they see the signage. This is in accordance with Arnheim's VP (1974, p. 43 ) that seeing means grasping some outstanding characteristics of objects so that when people see toilet signage they try to understand the signage and try to distinguish male and female toilet cubicles to avoid making mistake in choosing and entering an appropriate toilet cubicle for them. Since the seen objects are the toilet signage where, as mentioned earlier, in most culture toilets are differentiated by gender (Ciochetto, 2003, p. 210) , examining such VP of the signage is essential. Also, the level of embarrassment if they entered the inappropriate toilet cubicle (parameter 4) was considered appropriate as it relates to cultural dimensions where the cultural background of the subjects in this study can be categorised as collectivist cultures. In collectivist cultures if someone breaks the rules and norms of the society, he or she will feel embarrassed, based on a sense of collective obligation. Shame is social in nature and it is felt relies on whether the infringement has become known by others (Hofstede, Hofstede, & Minkov, 2010, pp. 109-110) . Therefore, this aspect was taken into account as in a collectivist society if someone accidentally enter a toilet cubicle which is not for their gender, they will probably feel embarrassed.
With regard to the samples of pictorial signage, the signage were focused on the four types of male and female human figure representing the stylised forms of men and women. The samples were (1) Pictorial Signage A (PS A), the United States Department of Transportation (USDOT or DOT) pictogram, the signs which appear to have become standardised internationally in public places (Ciochetto, 2003, p. 215 (Ciochetto, 2003, pp. 210-213) , those types of human figure were the important samples to be used in this study.
In addition, VAS was appropriate to investigate VP of the subjects about the signage and visual perceptual differences among them because it can help us to measure the subjects' perception about the signage which cannot be easily measured. As mentioned in some literature, for example, in Wewers and Lowe (1990) , such a scale is often used to measure attitude or subjective characteristics which cannot be easily measured, and, hence, it was applicable to examine the four questions in this study.
Procedure
The experiment consisted of two parts: (1) delivering information about the verbal informed consent, the pictorial signage of public toilet, and VAS and (2) informing how to fill the questionnaires out. The experiment was conducted for approximately 20 min in a classroom and used a projector to show the pictorial signage. After delivering information about the verbal informed consent, the pictorial signage, and the scale, the researchers distributed the questionnaire sheets, contained four pages, to each subject. Each page of the questionnaire provided the same information: detail information of the subjects (i.e. gender and age), the four questions (i.e. the level of difficulty of identifying the toilet signage, the level of difficulty of differentiating toilet cubicles based on gender difference, the level of probability of error to enter the toilet cubicle regarding gender difference, and the level of embarrassment if they entered the inappropriate toilet cubicle), and the scale (i.e. a horizontal line to mark subject responses, 100 mm in length, anchored by word descriptors at each end).
The researchers then showed the pictorial signage for 5 s for each signage and the subjects gave their responses to each signage on the questionnaire by marking the scale. The subjects gave the responses to the questions on the questionnaire at the same time guided by the researchers. Each page of the questionnaire was used to provide response to each pictorial signage so that the first page of the questionnaire sheet was to provide the subject responses to the four questions about PS A. Similarly, the second, the third, and fourth pages of the sheet were used by the subjects to respond to PS B, PS C, and PS D, respectively.
After the researcher collected the completed questionnaires, the subject responses to each question about each pictorial signage were calculated. These subjective ratings were in the form of scores which were then processed by descriptive statistics to get mean (M) and standard deviation (SD) where the questions were used as the parameters of the study (Table 1) . To get significant differences of the subject responses on the four pictorial signage we conducted an analysis used inferential statistics which employed a one-way analysis of variance (ANOVA) ( Table 2 ). This method was aimed at identifying mean variation of certain pictorial signage to be compared to mean variation of the other pictorial signage. A post-hoc test was then used to identify the extent to which those differences occurred. Correlations between the parameters were also analysed by a regression analysis where this kind of correlation was used to see to what extent the parameters influenced each other. In addition, an unpaired t-test was conducted to analysed the different responses between the male and female groups.
To analyse VP including perceptual difference among the subjects about the toilet pictorial signage, this study applied the theories of VP (Arnheim, 1974; Cantor, 2014 ) since these theories can help us to explain viewers' ability to interpret their surrounding by processing information contained in visible light. This study also employed a VSS approach (Jewitt & Oyama, 2001; Kress & van Leeuwen, 1998) as it focuses on revealing potential meanings of images so that this approach can be used to explore meanings of the signage. Table 1 shows that in general the subject responses to PS A with regard to parameters 1, 2, and 3 indicated the lowest scores. In other words, the subject responses to PS A showed the lowest average value in comparison to their responses to PS B, PS C, and PS D with regard to those parameters. It suggests that PS A was easier to understand, but the other signage (i.e. PS B, PS C, and PS D) were more difficult to interpret. However, in terms of parameter 4, the subject responses to PS A showed the highest average value compared to the answers to PS B, PS C, and PS D. These responses indicated that, in terms of PS A, the level of embarrassment of the subjects if they entered the toilet cubicle which was not for their gender was higher. On the contrary, that level was lower when associated with PS B, PS C, and PS D. In addition, Table 2 illustrates the results of an ANOVA for all pictorial signage. It indicates that, regarding the four parameters, PS A was significant to the other PS (i.e. PS B, PS C, and PS D). In terms of parameters 1, 2, and 3, the subject responses showed the lowest score or strongly significant (p < 0.0001). However, in terms of parameter 4, the response was not strongly significant. In addition to the above results, the subject responses indicated correlations between the parameters showing the positive and negative trends. Regarding the positive linear relation, it is indicated in the trend of the three relations between the subject responses to the parameters in the study, which are (1) between parameters 1 and 2, (2) between parameters 1 and 3, and (3) between parameters 2 and 3. Firstly, regarding the relation between parameters 1 and 2, it indicates that the more difficult the subjects identified the toilet signage, the more difficult they differentiated the male and female toilet cubicles (r 2 = 0.567, p < 0.0001) ( Figure 6 ). Secondly, with regard to the relation between parameters 1 and 3 (Figure 7) , it shows that the harder the subjects identified the toilet signage, the higher the level of probability of error to enter the toilet cubicle regarding gender difference (r 2 = 0.562, p < 0.0001). Thirdly, in the relation between parameters 2 and 3, it shows in Figure 8 that the more difficult the subjects to differentiate the toilet cubicle based on gender classification, the higher the probability of error to choose and enter the appropriate toilet cubicle (r 2 = 0.683, p < 0.0001).
Results
With regard to the negative trend, Figures 9-11 illustrate this relation in the three categories of subject responses to the parameters: (1) between parameters 1 and 4 ( Figure 9 ), (2) between parameters 2 and 4 ( Figure 10) , and (3) between parameters 3 and 4 ( Figure 11 ). First, no significant correlation between the subject responses to parameters 1 and 4 suggests that the more difficult the subjects to recognise the signage, the lower the level of embarrassment that might arise if they entered the toilet cubicle which was not for their gender (r 2 = 0.029, p -= 0.421). Second, the negative trend in the relation between the responses to parameters 2 and 4 indicates that the harder the subjects differentiated the pictures indicating the male and female toilet cubicles, the lower the level of embarrassment if they entered the inappropriate toilet cubicle based on gender classification (r 2 = 0.104, p < 0.0001). Third, the inverse relationship of the responses to parameters 3 and 4 shows that the higher the level of probability of error to enter the toilet cubicle, the lower the level of embarrassment that might arise if the subjects entered the inappropriate toilet cubicle (r 2 = 0.1, p < 0.0001).
In terms of gender difference, as mentioned earlier in the methodology section, the 36 subjects consisted of 15 males and 21 females. The results from an unpaired t-test, shown in Table 3 , indicated that there was no significant difference between the two groups to the four parameters as the p-value was higher than 0.05. However, the average value (i.e. mean) for the female subjects was higher than that of the male subjects indicating that in this study the women tended to be more perceptive than the men in all parameters tested.
Discussion

Visual perceptual process and meanings of the pictorial signage
The study demonstrated that the subjects' interpretation of the four pictorial signage of public toilet indicated differences. PS A tended to be easier to understand than PS B, PS C, and PS D. In comparison to PS B, PS A was likely easy to understand (parameter 1) and had less likely to be misunderstood whether the images in this pictorial signage referred to the male or female toilet cubicle (parameter 2). In perceptual process of the signage, the subjects' understanding about PS A was also influenced by their previous visual knowledge and experience which were socially conditioned during the lifetime of the subjects. This is in accordance with Arnhem's (1974, p. 48) explanation that VP is influenced by experience of the past so that they might be familiar with the signage depicted in PS A since such signage is commonly found in public places, where the male is depicted using a pair of trousers and the female is featured using a skirt. Also, this kind of signage, derived from the USDOT or DOT (Ciochetto, 2003, p. 215) , is a generic form of male and female and seems to have become standardised internationally in public places.
In addition, visual appearance of PS A including its shape and colour tended to be easy to identify. The shape of the two human figures in this signage represents a symmetric visual object which, according to Arnheim (1974, p. 20) , in VP balance is important since a balanced composition depicts shapes in such a way that no change. The balanced composition in this signage was likely easy to recognise by the subjects indicating that they could determine its meaning easily. Since this signage was easier to identify, the subjects would enter the appropriate toilet cubicle (parameter 3).
In the perceptual process, the ease of interpreting PS A was also supported by the colour contrast between the images of male and female and their background which create coloured regions with boundaries determined by white for the male and female images and blue for the background. In visual representation process Cantor (2014, p. 3) called it segmentation where the visual scene is recognised as segmented into coloured regions determined by colour contrast. The colour contrast between the images of male and female and their background in PS A forms figuration (Cantor, 2014, p. 3) so that in a visual scene the subjects could see the images as a unitary object with a clear visual organisation (Cantor, 2014, p. 3) . This clear organisation is indicated by a similarity of colour to represent the male and female images in white with the blue background.
In terms of colour contrast of the pictorial signage, the perceptual process of the four signage was formed when the subjects viewed two areas of different brightness at the same time (Arnheim, 1974, p. 362) . In PS A the white over the blue, in PS B the white on the black, in PS C the blue over the white, and in PS D the yellow on the brown. This perceptual process could then make the subjects understand the shapes of the human figure and the whole composition of the signage determined by the boundaries of the images of human in the signage. This perceptual shape was the outcome of an interplay between the images of human in the signage, the medium of light acted as the transmitter of information, and the condition prevailing in the nervous system of the subjects (Arnheim, 1974, p. 47) . The boundaries determined the shapes of human figure derived from the capacity of the subject' eyes to distinguish between areas of different brightness and colour.
Regarding the VP of PS B, PS C, and PS D, this study showed that these three pictorial signage relatively had a similar level of difficulty to identify. In perceptual experience the outline image in PS B created a structural skeleton of the signage. Skeleton of pictorial elements help viewers to determine meaning of visual objects (Arnheim, 1974, p. 15 ) so that the skeleton in PS B could assist the subjects to create the shapes of the images of male and female in their mind which could then help them to define meaning of the images. However, the subjects might need more time to transform the lines into the shapes of male and female in their perceptual process. This time lag was likely the reason which caused PS B was more difficult to understand than PS A. In addition, PS C, the image of human torso, and PS D, the image of human posture in using a toilet, depict unbalanced visual composition. An unbalanced visual composition looks temporary and is likely to change shape (Arnheim, 1974, p. 20) so that it seems like these two pictorial signage were difficult to understand within a short space of time. This kind of visual composition present an ambiguous pattern, an Arnheim's term (Arnheim, 1974, p. 20) , which can cause difficulties in deciding on which of the possible visual composition is meant. It could then make the subjects needed more time in the perceptual process.
The subjects' understanding about the four pictorial signage also relates to the representational, interactive, and compositional meanings. Regarding representational meaning, the images of a man and a woman in each signage, which are depicted differently, represent conceptual structure (Jewitt & Oyama, 2001, pp. 143-145; Kress & van Leeuwen, 1998, pp. 78-118) as these images are placed symmetrically and supported by the same colour and size, showing that they illustrate a stable essence and belong to a same class which is gender classification. In PS A this meaning relates to the previous explanation in this paper that commonly an image of a man is represented by people wearing trousers, whereas a woman is depicted by an image of people using skirts. In PS B, the depiction of human in the outline image, the image of female (i.e. the left image) is differentiated from the image of male (i.e. the right image) by the image of human wearing a skirt. As mentioned earlier, our knowledge about fashion is socially shaped in our society. Skirts generally represent female clothes, whereas trousers indicate male clothes (Craik, 2009, p. 140) . This general perception of stoicism (i.e. a school of philosophy which taught that everything was rooted in nature) is focused on an idea of fashion as emphasising a sense of a time when "men are men and women are women". According to this notion, men look like men in their trousers and women look like women with their skirts (Edwards, 2007, p. 192) . In PS C the images of male and female are differentiated by the shapes of human torso. In this signage the left image represents male torso, whereas the image on the right indicates female torso. This difference is indicated by a large torso in male body with a low waistline as well as high and broad shoulders, and a small torso in female body with a high waistline as well as low and narrow shoulders (Dobkin, 2010, pp. 87-89) . Different from the other pictorial signage in this study, PS D does not only represent conceptual structures (i.e. classification structures), but also illustrates narrative structures (Jewitt & Oyama, 2001, pp. 141-143; Kress & van Leeuwen, 1998, pp. 43-47) as the images of a man on the left and a woman on the right illustrates "doing something", which is the activity of using a toilet. In this representation these two images including their shapes indicate vectors. This vector is imaginary depicted by imaginary lines connecting the images of human to urination/defecation devices, even though the devices are absent in the signage. In this relation the man and the woman are the "actor", the element from which the vector emanates, whereas the urination/defecation devices is the "goal", the element at which the vector is directed.
In terms of interactive meaning, this meaning is produced by the relation between the subjects and the signage. The images of a man and a woman in each signage in this interaction can be likened to something that "asked" or "invited" the subjects to look at them. In other words, these two images want to "inform" the subjects in this study that they are the toilet signage. Although it is an imaginary relation, the signage creates a contact between themselves and the subjects, which is relevant to the concept of contact (Kress & van Leeuwen, 1998, pp. 122-129) within interactive meaning. The colours and shapes of the human images, in particular, the contrast colours between the images of human and their background, are considered as important visual elements which attract the subjects to look at the signage which can then determine this relation.
Regarding compositional meaning, visual elements of each signage comprise the whole composition of each signage and produce the meaning of composition about the public toilet signage. The colours and shapes of human in each signage composition are more salient, supported by the colour contrast between the human images and their background. The images of male and female depicted in white on blue in PS A might indicate saliency of the two images. Also, the images of human in white over the black (PS B), in blue with the white background (PS C), and in yellow over the brown (PS D) indicate saliency of the images of human. This is in accordance with the concept of salience (Kress & van Leeuwen, 1998, pp. 112-114) within compositional meaning where the signage are made more eye-catching than the other visual elements in the composition of the signage. Although in VP the perceptual process begins with the grasping outstanding structural features (Arnheim, 1974, p. 44) , the two images appear as a complete and show an integrated pattern consisting of colour and shape. In addition, in each signage composition some visual cues indicate a connection between the two images which then indicate frames. The visual cues are the similarity of the background colour (i.e. blue, black, white, and brown) and the size and colour of the two images in each signage (i.e. white, blue, and yellow). This connection is therefore related to a framing concept (Kress & van Leeuwen, 1998, pp. 214-218) of this signage.
In the four signage, the whole meaning of the signage (i.e. representational, interactive, and compositional) are related to each other illustrate the public toilet signage. This whole meaning is shaped by social context since, as mentioned previously, the subjects in their society might recognise that this signage was usually used to indicate a public toilet. In other words, their interpretation was based on their visual knowledge and experience. More specifically, they might understand that two visual images which are put symmetrically indicate a same category, for example, a group of people in a composition. They might also understand that a visual composition might attract them to look at due to, for example, its colour, shape, or size. Also, they recognised that different colours in a visual composition might indicate that such elements are more important than the other elements within their composition. It is therefore their VP was influenced by their experience of the past, as mentioned earlier.
Relationship between the parameters of the study
The relation between parameters 1 and 2 showed a significant relation indicating causality. If the subjects had difficulty to identify the toilet signage (parameter 1), they also had difficulty to identify the toilet cubicle based on gender difference (parameter 2). This causality is important to take into account since toilet signage is universally indicated by the image of human figure, men and women (Ciochetto, 2003, pp. 208, 210) . This causality also relates to visual organisation in the perception process where understanding a unitary figure is defined by the perception of relations between elements in a visual scene (Arnheim, 1974, p. 63; Cantor, 2014, p. 4 ). If the subjects were familiar with the images of male and female as the toilet signage, for example, as shown in PS A, it is likely they recognised the similarity of visual elements such as colour of the images of male and female (white) and their background (blue) as a unitary figure. This perception is also supported by the subjects' visual knowledge and experience about the images which were obtained in their lifetime. However, the asymmetrical shapes of PS B (the left image), PS C, and PS D are likely more difficult to understand than the symmetrical shape of PS A (see Table 1 ). The forms of skeleton (PS B), human torso (PS C), and human posture in using toilet (PS D) are possible to cause these forms become more difficult to interpret than the common signage shown in PS A. So, the similarity of colour of the three pictorial signage might not be sufficient to understand the signage easily due to their unbalanced shape.
The difficulty of identifying the toilet signage (parameters 1 and 2) relates to the level of probability of error to choose and enter the toilet cubicle based on gender difference (parameter 3) which also indicates causality. If the subjects had difficulty to make meaning the signage, there would be an error in choosing and entering the toilet cubicle with regard to gender classification. This indicates that they would enter the toilet cubicle which was not for their gender. The unbalanced images in the pictorial signage, as described in the previous paragraph, and the subjects' unfamiliarity with the shapes of the images in the signage have the potential to cause the misinterpretation.
The relation between the three parameters (1, 2, and 3) and parameter 4 indicates a nonsignificant relation where if the subjects had difficulty to understand the signage they were likely to have less level of embarrassment. Similarly, if they entered the inappropriate toilet cubicle, they had low level of embarrassment. On the contrary, the level of embarrassment was higher if the signage were easier to understand and the probability of error to enter the appropriate toilet cubicle was lower. Since the subjects were considered from a collectivist culture (see Section 3) this condition is likely related to the fact that in such a culture people usually tend to avoid direct conflict if someone makes mistakes (O'Rourke & Collins, 2009, p. 30) . They believe that the conflict will cause shame for others which can then disturb the harmony of the group. Also, the concept of "face" in the collectivist culture is important so that they tend to avoid making other members of the group to "loose" their face which, according to Hofstede et al. (2010, p. 110 ), relates to the sense of being humiliated. "Loosing face" might occur if someone in the group fails to meet fundamental obligations in their social life. Although the subjects might make a mistake to interpret the pictures in the toilet signage and were possible to have a higher degree of error to choose the toilet cubicle caused by misinterpreting the signage, other members of their group would usually keep a proper relationship with their social environment.
In terms of the visual perceptual difference between the male and female subjects, as illustrated in Table 3 , there was no significant difference between these two groups in interpreting the pictorial signage. This is most likely due to the homogeneity of the subjects who were the students of the same course at the same institution. Taking into account their educational background is important as it can cause their relatively similar level of visual knowledge and experience in understanding the signage although their level of understanding might be slightly different for each of them since this is also influenced by their previous experience both formal and informal (Trisnawati, 2012, p. 286 ). In addition, the homogeneity is indicated by their cultural similarity since 80.6% of the total number of the subjects are from cities in Java Island and the rest, 19.4%, are from cities in Sumatra, Kalimantan, and Sulawesi islands. 1
Although there was no significant difference between the male and female subjects to the four parameters, the average value of the female subjects was higher than that of the male subjects (see Table 3 ). This was due to visual perceptual differences between these two groups. According to Hultén (2015, p. 186) , previous research suggests that there are differences between men and women in relation to VP and visual preferences from variety of aspects. Women are likely to be more sensitive to colour than men so that women might outperform men in visual tasks in terms of colour perception. Women also tend to have abilities of perceptual speed, which is the ability to quickly and accurately compare pictures, and can hold an afterimage of a briefly bit longer (Kim & Johnson, 2010, pp. 492-493) . Since colour is an important element in the composition of the pictorial signage which creates the shape of the human figures, the subjects' ability to detect colour was likely connected to their ability to notice the shapes. The samples of pictorial signage in this study are depicted in several colours which are white and blue (PS A and PS C), white and black (PS B), and yellow and brown (PS D). The average value of the female subject responses then implies that they were much better detecting the pictorial signage including identifying the male and female figures in the signage by the colours and shapes of the figure and the whole composition of the signage.
In addition, in terms of the subject responses to parameter 4, p-value of this parameter was 0.0975 which is close to 0.05 where p < 0.05 indicates significant level (see Table 3 ). It might indicate that p-value of that parameter is close to significant. There might be possibilities to be significant for this value if there are changes on the data, for example, the number of male and female subjects.
Conclusions and implications
This study underlines the importance of examining VP of derivative pictorial signage of public toilet depicted as human figures and used a VAS which measured the attitude of the subjects about the signage in combination with the use of the theories of VP and VSS. Although VAS is still relatively rarely used in visual communication research, the scale was useful to measure the attitude of the subjects in this study as the level of subjects' understanding about the signage cannot be easily measured directly. In more details this utility is shown in the results about the varied subject responses according to the four parameters of the study. In addition, the integrated approach comprising the theories of VP and VSS can help us to explain not only how the subjects took information or stimuli from the signage and developed meanings including reaction to the signage, but also how they communicated by using the signage in particular social settings where their understanding about the modes of communication were obtained in their everyday instantiation.
In general, the limitation of this study might be due to the type of the subjects as they were a group of homogenous university students. Apart from the limitation, the strengths of the study are it has shown the use of VAS to examine visual perceptual process including visual perceptual differences among the subjects of the derivative pictorial signage, while this scale is rarely used in visual communication research. Also, the combination of the theories of VP and VSS are useful to examine VP of the signage and to reveal potential meanings of the signage.
This study can then be a model for further VP studies, especially studies on signage systems in public places. The results of the investigation can contribute to developing pictorial signage of public toilets or other public facilities. Also, the combination of VAS and the theories of VP and VSS is potential to be applied to investigating other pictorial signage. In addition, the study is closely related to visual communication and media studies in terms of VP of pictorial signage of public facilities, and, in general, to the field of arts and humanities. In addition, indirectly, this study will relate to visual culture and design studies in a way that designing signage of public facilities needs to consider viewers' way of interpretation of the signage to minimise misinterpretation, moreover minimising incorrect usage of the public facilities, for example, by considering the standard symbols or common logos.
Further research may include other types of pictorial signage, other methods of data collection, and other theories to be combined for the investigation. Methods of data collection in similar studies can combine questionnaires with other methods, for example, focus groups with viewers of signage, interviews with visual communication designers, or observations of viewer response when they see and make meaning the signage. Considering a cross-cultural context might also be useful for further studies as the study in this paper is specific to a certain culture. Also, viewers with culturally diverse backgrounds might show the dynamic nature of VP as well as their perceptual difference.
